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Dispersant for cement, comprises a copolymer containing 
structural units derived from an alkenyl ether-based monomer, an alkenyl 
ether-based monomer, and an unsaturated carboxylic acid-based monomer 

Patent Assignee: NIPPON SH0KUBAI CO LTD (JAPC ) 
Number of Countries: 001 Number of Patents: 001 
Patent Fami ly: 

Patent No Kind Date ApplicatNo Kind Date Week 
JP 2001302305 A 20011031 JP 2000119668 A 20000420 200231 B 
Priority Applications (No Type Date) : JP 2000119668 A 20000420 
Patent Detai Is: 

Patent No Kind Lan Pg Main IPC Filing Notes 

JP 2001302305 A 14 C04B-024/26 

Abstract (Basic) : JP 2001302305 A 

NOVELTY - Dispersant for cement comprises a copolymer containing 
(a) a structural unit derived from an alkenyl ether-based monomer, (b) 
a structural unit derived from an alkenyl ether-based monomer, and (c) 
a structural unit derived from an unsaturated carboxylic acid-based 
monomer 

DETAILED DESCRIPTION - Dispersant for cement comprises a copolymer 
(A) containing: 

(a) a structural 
ether-based monomer; 

(b) a structural 
ether-based monomer; 

(c) a structural unit derived from an unsaturated carboxylic 
acid-based monomer. 

Y10 (R10)m R2 (!) 
Y20 (R30)n R4 (II) 
Y1, Y2=5-8C alkenyl; 
R2, R4=H or 1-30C hydrocarbon; 

(RIO) , (R30)-one or two or more mixtures of 2-18C oxyalkylene; the 
two or more mixtures may be added in block shape or random shape; 
npaverage addition mol of oxyalkylene; number of 1-100; 
n=average addition mol of oxyalkylene; number of 11-300; and 
(n-m) -greater than or equal to 10. 
USE - The dispersant is used for cement. 

ADVANTAGE - The dispersant has superior dispersibi I i ty even at a 
high water reduction region and kneading for mortar and concrete and 
low curing retardation- A cement composition containing the dispersant 
has superior fluidity and short curing time The result provides a 
concrete product with enhanced productivity and reduces term of works. 

pp; 14 DwgNo 0/0 
Technology Focus: 

TECHNOLOGY FOCUS - ORGANIC CHEMISTRY - Preferred Copolymer: The 



unit of formula (|) ( derived from an alkenyl 

unit of formula (II), derived from an alkenyl 
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20 ^v-K; t —yj-sus^ KciyN 6 — ^-^v- K\ ^y^ 
yyyf-n-F!J^7/l^ ^^v?;^^ 

4^ t>* b 1: s« b r ffl 1 ^5 r t & ^ o 

[0 0 3 1 ] 7^/wS^BB*&»Ji: 

30 y t^y k^^>^^— t^y k ; t -^f^^^ 

Kp^-t^y H\ ^ y vvN-r Kp^-t^y k3£cd^ 
Kp/^-y k ; tr^>r y^n^ h y /^cd 
ryit^^^m^\ 5o-2ootoiseirt^ff 

[0 0 3 2] X> (A) c^^MScDfc^, 

yyw^^h^^y— /u, ^^"^y-irp-yK ^^"^ 
y n>-jum, 2-^y^yh7 B pt e tyi, 3-yyu^7 

/h/pt^yi, ^^-y>-=im ^-a!-^y=— ^s^* 

^0 ^^yu, 3 -y yu^7^ h^n t e ^-v^^-^^yu, 2-y 

2ffia«±wa«»»#j^#fflfcRr 

Hg-Cfo5o £btc, (A) ^^*8HSoybfe 

izn, mmft (d) b-CiS«»»ttOi«^¥»«c4:ffl 

[0 0 3 3] r(7?J: 5(-bT#P>nfc*fi-&ff (A) 
tt, -t(D^^r^iry > h^»»Jco*«^^ bTfflV^b 
nS3&5, ^^J^bT, ^bt^^S-^^ (A) $rTyWyt7 
y»St^LTii/^'b6P e rc^j: oteT/ujj y 
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[0 0 3 4] (A) Ofi-g^gRd/H^ 

m4# (a) , (b) xt/ 
<, ¥4* (a) /mmfc (b) (c) /m& 

f£ (d) = 1-9 8/1-9 8/1 -9 8/0-7 0 
(S4%) 0>j6Has»S-Cfc5AS, ¥4* (a) GO^W 

4£ <9 (b) C0$#*(O*!&S#V^3&S»*LV^ 

fc#>, ¥4* (a) /*t* (b) (c) 
4f£ (d) =2 — 94/5 — 97/1 — 50/0 — 50 

<7?ttH^»*L<, (a) /m»* 

(b) /m»* (c) /m*# (d) = 3-88/10 
— 9 5/2 — 4 5/0 — 4 0 <z>4Siaj& s <fc 9 #f 

£L<, ^4<£ (a) (b) /M* (c) / 

¥1* (d) =4 — 82/1 5 — 93/3 — 40/0 — 
3 0 (fi*%) CDffiffla** L<. *4# (a) 

/¥*{£ (b) /^4ffc (c) /!£*# (d) =5-7 
7/20 — 92/3 — 35/0 — 30 (11%) cO$q[S 
9;btt#£L<, ¥4<£ (a) /^4f£ (b) /*. 
4f£ (c) /*£*# (d) =5 — 66/30 — 9 1/4 
-30/0-30 ©f6HJ&S*fc#£ LV^ ({0 

U *4# (a) , ¥4# (b) , ¥4# (c) RXfi^L 
Mi* (d) ^tt«10 0li%tfc5 e ) o *m 
-frffc (A) ^fi*^^***, y/U^— ^ — v-aV 
^0V^77^» (JL^LT TGPCj £P£.£) 
ijxf i/y^y^-^ltlO, 000 — 500, 0 
0 0<Z>ffiH)5SSS-e#>5J& s , 10, 0 0 0 — 3 0 0, 0 
0 0<Z>38Hj&S#*L< , 10, 000—100, 000 
<£>(5lffl3&s<fc f9jfr* L< , 10, 000 — 80, 0 0 0© 

[0 0 3 5] (A) *a7Kffltt*t 

IP*?, -fe^ >- h^t/^*#(0-fe> >- h«^o*a!tt 

(A) t&^ffU SfefciKWc 
JSU-TJNBfl-W (W>3?) ^fflttt* (BWW £^tf*EM4 

ir^Vh ( 1 ^ y V^-ii^ttir^ > K 2?V^$- 
^hit^yh, i^t^h, (SSSSKHr^v h ({g;3g 
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T*^tt»K<o-a«±S:lHfi-t LTSiat^ixfc 

[0 0 3 6] (A) £r&tHr> >- ha 

fi£*K-*3V^"C, -^tDlm 3 fefc'9cDWu7K4, ir^^h 
«ffl*&tfzk/-fep< > hitter £ «9 fcTT*JPStt*< , 
Wi7K4l 0 0—1 8 5 k g/m 3 , ffiffiir^ >M2 
5 0 — 8 0 0 k g/m 3 , 7k/ir ^ V h Jt= 1 0 — 7 0 
If%, L < 120-175kg/ 

m 3 , Mt/yM2 7 0-8 0 0 kg/m 3 1 7K/ir 

^v^y — *fit^M^3ook g /m 3 OT 

[0 0 3 7] *5gWO*S-&ft: (A) ^^ifir^ v h*a 
fiR«?^*3V^T, (A) (^lE^ffJ^iCo^T^, 

0 1 — 2. 0%, £P£L<fi0. 02 — 1. 0%, «t "9 
^^b<li0. 0 5 — 0. 5%i:>fcSit*<0*S:aS*D-t- 

ns 0 JiiEi^fj^^o. oi%*iri«^c^+ 

^X'fcD, ®l-2. 0%^i5MOTUt), ^ 

6 0 X, (A) fi, ^>^y-h 2 ^ 

^p^fflco^^^ y- k ii^^ffl = v^y-h. s» 
^^@^ffl^>-^ y- k m^m^^i? y-h. 

y — sajs*tt3^y-h, w^yy^ 

[0 0 3 8] **W^*l[-&fls (A) ti, *SjR60?Kfl8 

7kK{k«?t?*5FPLr*flfiAJR*i: Lfc^tc^^iJrfc 
<9, ^y***»5|5^(0««»#^a»LT«:*S-ti:fc 

50 ^1>(c^yu^^KaS:^ri-S#«^/^>S» 
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SSW/i^ y ; * 7 ^ ^^/u^^K^yu^ y yfti 

; /K y ^^U^^M^B&fi ;7;;7!i — /^;*/l- 
y*/w*>B^ M?i-ii34i9-§-M#i) 

/i^e-y (y^) y /u^^^/v^fb^cb (y^) 

(b) fiS»tLtJKy7;^u^y3-/^y (y 

(c) ^ttt^y7;^!/y^yn-/^y 

<Dl&fr h ft Z>±* >- hmftWcM (ffl¥7-2 6 7 
7 0 5t^iW ;AfiJ»tLT (;* T ^ y /Ufife 
©jj<!)7^u>'^!)3-/n^7/i'i: (^^) r^y 
A-8£ (tft) irco^a^flc, Bfig-^i: LTW5£<Z>#y ^ 
i/ y ^ y 3 - /P/K y 7" d tv y ^ y n - /u^f^^ , c 

f$ftt \.X¥ffe<Dftmf£&fflfr is* y — hffifn 

a (r^fS2 5 0 8 1 1 3^#f) ; (y^)T^ 

7U^x-t/k 7y/^/^>i 

(#TO6 2-2 1 6 9 5 0f^#§) ; (^^) T 

tvk u#) 7ywMy» (*) . 

(4ft) (M¥l- 2 2 6 7 5 

7^*#fla) ; (^) 7^/WUxfwy 
(ynt°i/>) ^y3-/n^fyK (^^) 7y;^ 
(£0 feSVSip- (^^) 7y^-w 
-^V-^yu^V'Bft (ift) , T#Vsi& (&) frh 

(Wi¥5 -3 6 3 7 7-SH*«#B0 ; # 
y zn^u:^ y =r*-,i^e/ 7y^x-r^i:v 
W >B£ (tft) t (D&M&fc (¥fM¥ 4-149056 

(y^) r^y^ie , t/^^-v 1 ^-— yu^y (y 
r^yu— k ^y7/^u^ys-^y (y 

^flafp^ifls^bfts*!:^* (^i?s-i 7050 
r^y/uK (tft) , 7y;^/^y» 
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*vg£ (*) (#i¥6- 19 19 1 

8#-^*#flH) ; 7/^dr>>^y7/^uy^y 
^ey T y yuni— ^/U^Tk-e >»i £>#fi-£#:fo5 
l^i«=eoiD*4>W«JXfi-?:^ift (ffl¥5 -4 3 2 8 8 
#4*«#ffi) ; ^yxf uy^y 3-;K/7y/^- 

tvk -vis* ^mRu^nb<DmA»t^m^mftm 

(#^0g 58-38380 #^«#flS) ; atf y T A-=* U 

io y^y^-zRy (y^) y/i'ttJi^Tvu^^* 

ft&*m*btJ:Z&n&ft$>Z>\<V**:<Dl& (WBHBS6 2 
- l l 9 l 4 7-^«#fig) ; 7;u^^y^y TA-^u 

^ y n — /u^e /TV /U;n— 7VW ^ te^-^ ^ (7) 

^u^R»ft:i:<o^^-r/WliSl£«J M?6-2 7 1 
20 3 4 7^#fJ ;7yV3^y7^l/y^y3 

ir^iSlii^KS^^i-S^y t^^7^^yK*#i: 

ox^ryWtlRfeft (#H^F6- 2 9 8 5 5 5 

0S) ; 4< y T/i-^ u>-^y n-/^/x^r/^M* 

zkmmfcRxf 7y;^/^yiiit^^^ 

2 2 3 8 5 2^«#M) ; bftS 0 -bfS 

SO [0 0 3 9] ^ iife^&Wiry V h#tt#J£#ffi-f-5 
*56W^^fi-frfr (A) i:^*q^ir^ yh^M 

tlil^S, »^L<fi5 : 95-95 : 5, J:i9ff^U 
<lil0 : 90 — 90 : 1 0(D©i^t^5c 
[0 0 4 0] *K9l<D&m&fc (A) 

iry V hftmfflfe, J^Tc^ (1) — (2 0) izm^-t^ 

^0 (i) :^y7^y/vi (tby^ 

a.) , ^y^^y/ui (thy^A) , ^y^^y 
K (^hy^^) , y/wge • T^^^K**^^ 
i-hv 9J*&&<D^f&to*/i'#>mm&y9 ; ^y 

v^y=i— /u, ^y/ptvy^yn^^^yt^ 
yxf yyfc^vMi^y^^y^n t o yy(0^y-7-x 
Jl-^ixbco^^y ; y ^-/i^ir/wn — X, ^=3-/u-£/u 

;Ut;VP- X, ^;U/^>y^f;i/t;UP-X % ^/UTjf^r 
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X, zn^vy-t/yn — X, t Kpdf-vxf/i/t/i/P^X, 
b Kn^rv-Xn fcVyiryyn — ;*^<D#$SSGQTyy^yyft: 

u >\ >^3f-^>\ ^^l/D^y, ^^^^y^r) ^ 

T ^ K ; # y tf =.yVT^ = — yy ; 7^>X> ; x >X> y 
yB^n^fvU ; T/V^r>^ h y V A ; if ; 

f^cr; ys^tt^r^ y j^m<o^7f,]) -^— j&tj^n 

(2) K^xv/^gy : (y^) 7^!J/>87/^ 

(3) mmm 

y j* xu?, h y 

^y^A. ^yy^y^A, -^X^v^A, Tls* — 

; h*-** 
h— tj/^P-^, ^r->n— * x 7 b' i — s y# 
-X, *tt^«/«ciro#«a^. EM&<o*l)=r 

/l^CDffTA^— yy ; 3l#Ht^X^v">A ; y >-^^I>* 

\z^(Dmx^^^m^^^/^m ; y ^yy^y^^r 

(Dt& ; T/y# y pJS^ ; y S ^& ; * >^>- 

R ; 7 31 y — yy ; x y -fe y y^co^ttryy xi — /y ; 7 $ 
1 — v^-XsfcVBS* xf i/y>/r;yfh7 

yy# y ±a^JRS#60^^^^»^lJ5-?:roR3|Ctf* o 

(4) jp-ssj - i&mm : if^/^>^^, M^#yy>- 
j±m<omtm ; «sa ; *mk*> y * a ; tr^^ h y 

^A ; ; ^*-«tK* ; *8t&X**r«t* /W? J*m 

; Tyu^ y — A-7 S > ; Tyu^-iry >- N ; # 

^>^7/K^- i->y x— 

(5) tttt»m?&lRl : S|/<7 7>fy* e 

(e) fflflg»m?a#j : rr*»K i>£l$k r 

(7) miosmjkffii&m : *i"(>'&t. x^rvi/m. r 

(8) n&teK^;*fvu**H?aS!i : xy -try >^y y w 

K T/i'Xxvua^&Ragft;, yyytfh — yu^ey 
t^l— K V/Hf h— yy h y ^-uzc— K Jif&y 
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(9) ^dr^7/^l/y|^M: y ) ^^r^^ 

(#y) ttis^v^u^tttotomcotf}) **isT 

/Is* Is I'M ; v^xf-i/y^y xi— /y^X5vy:x\ — vvK 
?^y ^^i/xi^lxy^U^Vy^— tvK zjfy^-^v-xn 
fuyX^yyxi— Tvy, t^v^xf uy^y t^rv/ 
7 , Pt°i/y2-xf/i/^^i/x-r/K txmiW^Wzl 
2-1 4 Oi^^T/Uxi— /^(D^^->^i^UV^-^r>-X 

oti/yttira*?© (^y) ^^^t/w^aoi— tvu 

70 I ; ^y i-^vyp tV>7xx;^x-T^ 7& ]} 

TjV^-U^ (T/U^ryU) 7!)-/n-f^i; 2, 4, 
7, 9— -r- h^y^/U-5-T f ->>-4, 
/W, 2, 5-v ; y^-3-^^^y-2 ) 5 — v?^"— 
^, 3 -y ^-/l— 1 -X^>- 3 -t-/^(7)7tfl/ 

ir^uv^— T^/^flS ; v^xf i/y^y =3— /u^w 
^c^-r/u, v^xf uy/y 3-;U7^yyu8x^fyK 
xf i/y/y n^^rTyyix^ry^co 

20 y) pr^^T/^is^m^m^-^^^m ; ^y ^-^v-^ 

f yyy^t^y^ 7 7 ^> y y^x^r/K #y 
m^uy-y/ixt^y^ h y ^-y^yix^r/^ (7^ 
y) ^^^r^u^y/Ptr^^BBissfe^i^^^S ; 
y ^^7 p p eyyy ^x-r^«t N y ^ a, m 
y t^yxf yy yri^/uy^y^/u^.—T/u^M-f' h 
y^j^m<o (tfV) t^y77^yy7^^;u (ry — 

/U) 31 — ^/UaKau^^/U^Jg ; y ) ^^v-oi^U 

y^r7y/vyyixxf^(7) (Jjfy) ^-^-i/T/U^r 
uvr^=¥yuy v^^^7"/u^ ; T^y «yxf yy7 
30 v y /yr ^ >-^<d (^y) t^-y7;^yy7/i'^7 

(10) T/^xt— /y^f^fa^J ; jrtJ-jvT/v^— yy, ^ 
^t7i//i'7/W3'-;K rir^ U>-Tyy xi— /y s X y =» 
-yy^^o 

(11) r ^ K^iBteSfl :7^yu- h^yr^ 

(12) y v^^-ryy^r^^J : y y X^vK 
^ h y * A^-^^yy^^^a,- 

(13) &JH^*ft^?8fa#J : Tyy^ xh>^^^t u— 

^y?Atux-h* e 

^0 (14) v-y xr— ^y ^yy^-y 

yy^-y^- ^h, v-y xi->-^^/y>? 3 ^r«^ 
tt#y v'o^rij-v' (v^y ^/y^y v-n^ri^V^^^y ^* 

yy^/y v^n^ri^V) N yyy^- o y a — >^^ c 
(1 5) AE#J : «gg^«, fiaftfcS-VMi^fi&fPflgJISie, 

t Ko^^f7!)y»thy!>A, 7 ^ y yy-y-yy^^ 

-K ABS (T/u^yu^O-tf^^^^^ie) . LAS 

ryy^yy-o-if v^yy^y^) , ryy^7>y*yy^^— 

^yt^yxf yy7/U^ (7xx;U) 01—7^ 
yy, /"Ky ^iyxf yy7/u^yu (7x-yu) oc— T^/y 
jo «E»3i^-7 t yux(i't^>fi, 4f y ^-^r-iy^^y'yryy^yy 
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(16) -t©«lSffiffitt#J : itt ZT'i/fl'TfV'a— JV*? 
*7-T y A^cO#^-f*3f::6- 3 OfflOjKSSIH 

yi^co^H^l- 6-30 ffl<0jR*®^**"r5Ai»5t l 
flfi7yv=»— /K Kf^^^^^ >^(D^H L \^{^ 6 — 
3 OfflwKSRDR^Sr^ri - * J -ivy 

y^7x 7 — Kt^7 ^ V^O^^P^i^ 6 — 3 

v^i?co#t-[*9(;i6-3 ofi^^W^SrW-rs*^ 

Mi/mv' K£r 1 0^^_hf^D^itfc^y T/W^ 

(17) B6*»J : JIBflfiK (Jfi) . J^M®^*tvK 

(18) B6M^J : «8S£i£. y VBS*, Btffcffi»*o 

(19) l>t*ffl;ft,ffi«2FJ : ^y 7VU 

(20) ;^.hv bik. jsmihmo 

[0 0 4 1 ] ^<DttL<D/£%UD1z* > h8S*D?FJ (W t L 50 
T;#S 0 ft, _hlE^£ato-fey V hjSAPSJ (») J*. 

[oo42] mfi^ffit L-m, &co 1 ) - 

7) btbSo 

[0 0 4 3] 1) (D^W^^fi-frfls: (A) 

fS9J(OE^S*Jti: LTtt, ©coiry > h^ifc#Jt-*tL 
TO. 0 1 — 1 Ofi*%<D4£B3& s #f* tl\ 

[0 0 4 4] 2) ©*«W^*fi^fl: (A) 3&>fcfc5ir 
y^b#ifc#h @^i£$:2-l 8<OT/^umvK 
^¥^M^D^e/^Sc-C2-3 0 OttifflLfc^y ^-^rv-T/U 
*^v«fcft5*!i7^uy/l)3-;i' ; ey (y 

P)45#ld# (4#^BS5 9- 1 8 3 3 8#***L ttBH 

f 7 - 2 2 3 8 5 2 #4*«L WW 5 ? 9-2 4 1 0 5 6f 50 
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&mk'tZ>t&?fi&t> J &o ©<7>^y > h^ifc#j<l:@co 
^S'&^irtDiB'&fiftit^ Lt(t 5:9 5-9 5:5 
Oi5Hj5 s Sf* L< , 10:90 — 90:1 O^JEH^J: 

maitt LTfi, © co-fey V h#»#J<t@co*S^#£ 
O^I+lC^Lt 0 . 0 1 — 10 S*%<Z>ffiBiOS£f* L 

[0 0 4 5] 3) d)*5g«Oftl^# (A) ri^^Si? 

>8*»»SI© 2S»S:Mi: t53B^M 0 ft. * 
yu*^B^#»3iJ£ LTJi, y ^=>;*yM^»^ -7" 

v»*yi^ y ^JB^Rk TKy i/y^/v^yil, r 

;/7 y — /U^yUT^V^-^^/— ;U-^;i/Ar/Uf t 

"CfeSo ft, ©co-fey V h^ife#J£@co^/v*:/^5> 
WtMt<Dffi&mAttb LTIi, 5:9 5-9 5: 5 CO $5 
B3&*#£ U < , 10:90—90:10 coggiS^ <t 9 # 

[0 0 4 6] 4) ®#3g9l<E*fi^f*: (A) Sir 

y>-N#tfc#J. ®y^^^y»fi©2^Mf 

it^I^We ft, ©co-fey ^ h:#ftS:#J£©coy 
^V^/U^^^^^cOia^Sfti^i: LTfi, 5:95 — 
9 5:5 cOtBlS^W^ b < , 10:90 — 90: 10CO 

[0 0 4 7] 5) (D*«W^*fi^ff (A) 

-fe/Un-X^-x/^^cO^ti^J, gB^Stig^ bT 

*f»2— 1 8cOT^^rU>^dri/ K^¥^^D^/^T* 
2-3 0 0f**PLfc/-Ky t^^7/^^y«i:S:ftS 

©o«-J|sf»Kfi«?PJ^<75ia*S*H:i: ltd 10:9 
0 — 99. 99:0. 01 Offiffl^Sf * L < , 5 0:5 
0 — 9 9. 9:0. 1 Oj8Hi&s«t D »^ rco|&^ 

-g^-tf^&s-fey > hiadtfeti, ^^fcib^v^ y — ' 

[0 0 4 8] 6) ®&$£W<D&m'£fc (A) ^6^^-fe 

fSL ©co-fey >-h»«9J^©^aljg?PJ(!:Oia^S*lti: 
LTIi, 50:50 — 99. 9:0. 1 <OffiH^»* L 
<, 7 0 : 3 0-9 9 : 1 <0|£Ha s «fc ?> * IA\ 
[0 0 4 9] 7) ©*jg«©*l^* (A) ^fettSir 
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JtirLTfi, 10:90—99. 9:0. 1 OjEBj&Sft 
3; L< , 2 0:8 0-9 9: 1 Of&ffli&5«fc 9 £f* 
[0 0 5 0] 

[H*E0iJ] «T(-3IJfiWIS:*tf, bt-ft^W JO 

< ms^^T-apj^^fr > 

MS : Waters LCM1 
: Waters 410 

mmm mm r-t h y a-/*=4 0/6 ovoi% 

pH6. 0 

0. 6 ml /m in 

: *y- («0 9t 20 

TSK-GEL G4000SWXL+G3000SWXL+G2000SWXL+GUARD COLUM 
N 

# 7. 8X300 mm, 6. 0X40mm 
femm : zn^U^^y 3— /USUI 

ir^vh^m^J (l) coMit 

— > 3 -z?"r>- l -^-—/Kc^i^u^^-^ri^>r 

-> ^/U- 3 1 /UtC^^UV^-^r-^-f 

6 5TC*-C*n?RLfe«. iB»{k**3 0%*«JS0. 9 
1 6 SB M3-^;M/hyDt^Vi 

o. 8»t-r^^af»7k2 6. mk^m^m^tti^ 

3^<h-r^>-^7K3 3. 93it 

^a-^«i^sis**rt(ii i . s^w^ct-caTLfco * *o 

«:§S*S*-ti\ 5 otttTi:»ia«, *BMb"*- h y 

»J8£T**fPb, li¥^l3 2, 7 0 0CDS^7K 

*ffi^e>*S**M^-fe> > h^«»J (1) *»fc 0 
KiS0y2 

-ir^ ^ h^tfc^i (2) <^>K3g 

«*ffl^fc^7^KRl£«»(->r^->S!»*8 OfflJ, 3 

- 3 V- 1 /Mc^UV^iM 
K*7 S^yl^PLf^^fnT/l^— ;U1 1 7 SR. 3- 50 
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Sri 0^/W^PLfc^fnTA^ — 6 Rtf^ > 
^>-g£i 7ffl5«H±&^ «»T(-SlS*«rt**SlttBi: 

**3%*SiKl 0lFBS:KJ£«»rt^l«Fra^+T}ST 
U ^t l^0#l-s L-7^3;nfy»o. 4S$i:>f#- 
>-£Sl7k9. 6SBt^ffi^*SrRJt^SSl^(-l. 5 BSM 

5, 4 0 OOfi-&fl:7k*SJiJE^e>>&5*5£^(75-1r^ > 
ffe#J (2) 
K S 04 3 

VcMft.*^ hftHkm (l) toMig 

^^ii^^^^^S^^(--r^>^7k7 3St 3 

— 3 — zf'r^ — 1 Mz^^U 4 

K&2 S^/uM-iDLfc^FfiafPT^^— /H 2 9gi5<h;£tt 

8 8B£aS*nbfc 0 7^y«2m^t^ 
tK2 l^S^i^ M3-^^^Fyot 0 tyS 
0. 6^£>f i 2. l&k&m&m&^ti? 
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